. Methods for toughness testing. (Figure 2b) . A comparison between all the different materials on the basis of the load maximum (FmaX) yields the impression that in case of the ductile matrices fibers reduce the load necessary to punch a hole into Figure 6d shows the rather brittle fracture surface appearance of the untoughened POM 1.
Notched Izod Impact (NII) Studies
Because of the anisotropy of the injection molded short fiber reinforced plates, these tests were carried out with samples in which the notches where either parallel (L-cracks) or perpendicular (T-cracks) to the mold filling direction. In general, the T-cracks resulted in about 10 to 20 % higher values of both the maximum load and the total energy to break the samples. The data of these T-cracks will be shown here only. Figure 7 illustrates the variation in the measured characteristics with fiber reinforcement in the different polymer matrices. Opposite to the MFW experiments, the Izod studies reflect different trends with respect to the maximum load, energy to peak and the total energy to failure as a function of fiber content.
Some typical appearances of the corresponding fracture surfaces of the fiber filled POM I and POM IIa are shown on Figure 8 .
Fracture Mechanics (FM) Tests
The fracture toughness data, Kc, plotted in Figure 9 versus the fiber weight fraction of the different thermoplastics tested, were calculated from the maxima of the load displacement curves achieved from L-and T-cracked compact tension specimens at a cross-head speed of 1 &dquo;( (unitKJ/m2). Concerning the NII data it is possible to calculate from the energy to peak and the initial crack length a dynamic fracture energy value, Gd , using the geometrical correction function described by Plati and Williams for the Izod specimen [5] . The absolute value of the dynamic fracture toughness, K,, was derived from Gd by using the well known relationship between both quantities and the elastic modulus: Kd = flfi (Table 4) . that there is no direct correlation between the mechanical properties calculated here. For example PES with the highest rank in the modular falling weight category shows very poor ranking positions in the two other categories where notched samples were used for the testing (i.e. PES must be a very notchsensitive polymer). For simplification a weight factor of 1 was used for averaging the ranks of each material in the three different columns in order to come up with an average rank for the strength-related toughness profile. This competition was won by the material 45 wt% GF-PET, followed by materials 30 wt% GF-PET and the 25 wt% GF-POM I system.
In the same way the materials can be compared with respect to their energy related toughness properties. In this case the winner of the MFW test series was again PES, but also the toughened POM and PET matrices turned out to be of quite a high quality. (Table 6 ). The last column in Table 6 gives an idea for the materials with an overall favourable toughness performance. As expected, 45 wt% GF-PET, a combination of toughening particles and reinforcing fibers in a PET-matrix proved best. Next to this top position, the particle toughened PET and POM Ila matrices were found.
Relationships between Different Toughness Data
In an analogy to similar studies performed by experimenters from General Motors [6, 7] , it was attempted to find any correlations between the differently defined toughness data obtained under the different testing conditions. From the numerous possibilities of data correlation only those were selected in which the data to be compared had at least something in common, for example the same or a similar stress state, sample with a razor notch, toughness value either related to strength or more related to energy.
In order to work with dimensionless quantities, the measured characteristics in each column of Table 5 and 6 were first normalized to their average value (Table 7) .
However, in spite of the restrictions mentioned it was almost impossible to find any reliable correlations between the different toughness data when plotting them against each other for all the materials in one diagram. Some typical examples are shown in Figure J2 a-d. Even additional restrictions, now with respect to different material groups (e.g. plotting only the data of the short fiber composites) 
